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Beautiful...but Deadly
EXPLORERS will tell you that the greatest dangers in
jungles are not poisonous snakes or vicious beasts,
but insects. Mosquitoes that carry malaria, and other
winged carriers of dangerous diseases are eternal
enemies of man.
Yet American fighting men must enter jungles and
other insect-ridden- spots of the earth and live in
them. But these,men do not go unprotected. They
have new weapons in the fight against insect-borne
disease. One is an insect repellent, more powerful
than any known before, developed to make insects
keep their distance from human prey.
This product is the result of a cooperative research
program by two Units of UCC,CARBIDE AND CARBON
CHEMICALS CORPORATION and NATIONAL CARBON
COMPANY, INC., in which more than 600 chemical
compounds—many of them unknown before—were
synthesized and tested.
Other forms of protection are anti-malarial substances ... superior to natural quinine in some ways
...now being made from synthetic organic chemicals.
Several of these chemical raw materials are among
the 160 developed and made commercially available
by CARBIDE AND CARBON CHEMICALS CORPORATION.
Now that sources of quinine, used in combating
malaria, are practically all in enemy hands, these
developments are of particular importance.Together
with the accomplishments of other organizations,
they will help reduce the incidence of malaria and
other insect-borne tropical diseases ... and thus aid
in keeping American fighters healthy and effective.
Long and continuous research by all UCC Units
has contributed to advances in science which have
helped bring better health to millions.Such research,
greatly intensified by the needs of today, promises
much for the future.

MEDICAL METALS. New
stainless steels and other alloys...made possible by UCC
basic research ... have meant
better hospital and medical
equipment.

—
Rx PLASTICS. BAKELITE

AND VINYLITE plastics,
creations of UCC Units, have
resulted in better paints, floor
coverings, hospital sheeting,
and other improvements.

BUY UNITED STATES WAR BONDS AND STAMPS

BREATH OF LIFE. LINDE
oxygen U.S.P. is used in treating over 20 different ailments.
It provides the breath of life
in hospitals . . . and in the
substratosphere.

Carbon,
blackest substance known,
works white magic in “sun"
lamps,increases vitamin D in
milk with ultra-violet light,
and thus aids health.
WHITE MAGIC.

UNION CARBIDE AND CARBON CORPORATION
30 East 42nd Street

[114.1

New York, N. Y.

Principal Products and Units in the United States
ALLOYS AND METALS
Electro Metallurgical Company
Ilayne• Stellite Company
United States Vanadium Corporation

CHEMICALS
Carbide and Carbon Chemicals Corporation
ELECTRODES, CARBONS AND BATTERIES
National Carbon Company, Inc.

INDUSTRIAL OASES AND CARBIDE

PLASTICS

The Linde Air Products Compgny
The Ozweld R•ilroad Service Company
The Preet-D-Lite Company, Inc.

Bakelite Corporation
Plastics Division of Carbide and Carbon
Chemicals Corporation
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FRONTISPIECE
This 97-ton monolith will soon be installed at a
new steel mill to roll plates for Liberty ships. It's
a housing for a three-high rolling mill—the "window"
in which the inspector is standing will hold the roll
bearings and the hole at the top will contain the
screw-down mechanism that puts pressure on the
rolls. The machine was made by the Westinghouse
company.
COVER PICIURE
The man shown is checking the spacing between
blades on a steam turbine spindle for a new war
cargo ship. These hundreds of blades will extract
2,000 horsepower from steam which enters the
turbine under about 25 pounds per square inch
pressure.—Cut courtesy Westnghouse.
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COOPERATION
The present World War has produced changes and deviations from
ordinary procedures that have influenced practically every American in these
United States. Not only have individuals been directed from their regular
routine to which they were accustomed during peacetime, but many of our
large enterprises, both in business and otherwise, have felt the preponderous
effects.
At the very advent of the war, the faculty and governmental body of
Rose deemed it advisable to accelerate the courses at Rose because of the
urgent need of engineers and technically-trained men. The result was the
institution of 3-16 week terms per calendar year. This program existed at
Rose for approximately one year.
In the meantime, however, the army was becoming of the opinion that
Rose, with its capable faculty and its. possession of some valuable experimental equipment for technical training, would be an appropriate center for
the education and training of men vital to the present war needs. Having
carefully considered housing and transportation facilities, it was decided to
send in the proximity of 250 soldiers to Rose. These 250 men, together with
a civilian enrollment of about 150, now comprise the student body of Rose.
The school now finds itself confronted with a problem which it will
undoubtedly solve with the best interests of all concerned. The members
of the ERC and many of the underclassmen have left school resulting in a
few "stragglers" among some of the lower classes. The result is that schedules
are conflicting and can not be arranged as some individual students would
have it. The officials of Rose are doing their utmost to bring about the best
conditions for all. In the meantime it has become very evident that the
members of the A.S.T.P. are greatly diversified in their basic education. The
outcome is that some men are finding work relatively difficult and have a
tendency to become discouraged, thinking themselves incapable of performing
the work. However, if we all pause momentarily and consider the fact that
we need some time to "get settled" and smooth off some of the rough edges,
everyone will soon become "acclimatized" and help make Rose do its best
in promoting the war effort and simultaneously enjoy satisfaction and
harmony within itself.
Everyone at Rose should consider it his obligation to bring about the
most satisfactory atmosphere. We are all working for a common cause,
namely, to train ourselves in order that we may serve our country both
during the war and at its termination, with the utmost of our capabilities.
Since we are working for a common. cause, we should look upon ourselves
as one unit. The predominant obstacle we must overcome, therefore, is the
removal of all ideas of enmity or barriers between soldier and civilian students.
The understanding we should all have, regardless of our status, is that we
are all students at Rose on a common standing and our chief aim is to be one
body instead of two separate factions. With this obstacle overcome, we will
maintain contentment within our school and simultaneously retain the high
esteem characteristic of Rose.
The "Rose Technic", as a representative of the civilian students, extends
a welcome to all members of the A.S.T.P. and hopes they will find their stay
at Rose a very satisfactory one and wishes above all that they consider themselves a very intimate part of Rose Polytechnic Institute.

by Bernard Vonderschmidt, e.e., '44

Commercial Solvents
by ROBERT GREGER, soph. ch.e.
The Commercial Solvents Corporation has for a quarter of a century
been one of America's foremost companies engaged in chemical research
and production.
In this article, Mr. Robert Greger,
sophomore ch.e., outlines the development of Commercial Solvents
and describes some of its products
which were vital to peacetime industry and are now giving impetus
to the war effort.

a naval

World War I in
DURING
battle off the coast of South

America, the British discovered that
an inferior grade of acetone used in
making gunpowder was responsible
for the fact that their shells sometimes dropper closer to their own
ship than to the German vessel at
which they were aimed. In an effort
to obtain a better grade of acetone,
the British Government turned to
Dr. Chaim Weizmann for help.
Weizmann had for years been trying
to produce synthetic rubbeir, and to
do this he needed butanol. Since
butanol was not then commercially
available, Weizmann had to produce
it himself. The process that he used
involved the fermenting of starch
and sugar. In this process when a
certain kind of bacteria was introduced into a mash of cooked corn,
it caused the mash to change into a
solution containing water, butanol,
acetone, and ethyl alcohol. With
Weizmann's help the British Government set up several distilleries in
England to produce acetone by
Weizmann's process. When the
United States entered the war, the
Commercial Distillery and the Majestic Distillery of Terre Haute were
incorporated by the Allied War
Board under the name of Commercial Solvents Corporation of New
York to produce acetone. In 1919,
a group of American business men
took over both plants at Terre Haute
under the name of Commercial Solvents Corporation of Maryland and
made an arrangement with Weizmann to pay him on a royalty basis
for the exclusive use of his patent.
AUGUST, 1943

In making acetone by the Weizmann
process, fifteen percent of the mash
or "beer" is acetone; thirty per cent,
butanol; five per cent, ethyl alcohol;
and fifty per cent, water. The problem of what to do with the large
amount of butanol, for which there
was no sufficient market and which
could not be dumped into the
Wabash, was growing acute when it
was discovered that butyl acetate,
a derivative of butanol, was a perfect solvent for nitrocellulose. With
the nitrocellulose in a newly developed form and butyl acetate in which
to dissolve it, a paint could be made
which was more durable than any
paint previously known. In addition
to being durable this paint had the
long desired advantage of drying in
a few minutes. Formerly it had taken
at least a week to paint an automobile.
Since this new paint was developed
the growth of the lacquer (as the
new paint became called) industry
has been spectacular.
We have just observed how a
product which was a burdensome

waste became an integral part of a
new industry. As an example of how
Commercial Solvents research men
are continuously on the job finding
new uses for chemicals as well as
new chemicals and more economical
processes, let us again go back to
the Weizmann process of corn fermentation:
During the fermentation two large
volumes of gases are given off—
hydrogen and carbon dioxide. These
gases had been allowed to escape;
but now, since a process for combining has been found, they are made
into synthetic methanol. This process
consists of washing the gases to remove any of the solvents which may
have escaped with them and then
subjecting the two gases to high
temperature and pressure and forcing them through a porous catalytic
mixture of metallic compounds. The
two gases come from the catalyst as
a liquid—synthetic methanol. (CH3
OH, Boiling Point 64.7°C) Commercial Solvents was the first company
(Continued on Page 20)

Photo by Lundgren

Commercial Solvents Research Building.
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Aviation Gasoline
by BRUCE POWELL,senior, ch.e.
an aviation gasoline can
BEFORE
be produced one must become
familiar with the specifications for
such a high quality fuel and know
what materials will bring about the
desired product.
A high antiknock quality is probably the most important requirement, although all highly antiknock
materials are not good gasolines. A
high antiknock material is one which
can be fired and burned evenly until the entire fuel charge is utilized
without detonation taking place as
the pressure in the cylinder increases. With this condition of burning, a smooth, gradual, powerful
push is exerted on the piston to drive
it through its power stroke. A greater efficiency for the Carnot cycle is
obtained if this action is obtained.
Through extensive investigation it
has been found that a high ratio of
the highly branched paraffin hydrocarbons to the straight chain hydrocarbons will give a high antiknock
mixture for the lower boiling fraction. Aromatics in the higher boiling
fraction aid greatly to increase the
antiknock quality.
A high heat of combustion is
essential in order that a maximum
temperature be reached in the explosion chamber which increases the
power developed. It has long been
known that the hydrocarbons are
the least oxidized substances which
have high heats of combustion. Consequently the hydrocarbons of petroleum are invariably used except in
isolated cases. In Europe, alcohol
and acetylene gas have been used
for motor gasoline where petroleum
is not available. Alcohol is a substance of very high antiknock quality, but since it is already partially
oxidized the heat of combustion is
lower than that of the available
hydrocarbons of petroleum. Further,
in areas where petroleum is available, alcohol cannot compete because of its high cost.

The antiknock qualities of aviation gasoline is a topic of nationwide discussion in the United States
in these years of war. An airplane
using high anti-knock gas made in
this country is superior to any plane
the enemy can put into the sky.
Mr. Bruce Powell, senior ch.e., discusses the use of tetraethyllead in
this article and also the topic of
aviation gasoline in general.

A gasoline which has high volatility without high vapor pressure
is very desirable since it allows
quicker and easier starting in cold
weather and faster acceleration.
Gum forming materials are excluded as much as possible from the
gasoline. In cases where it is impossible to keep these materials low
in composition, gum inhibitors are
•
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used. Although some unsaturated
olefins have high antiknock qualities,
their gum forming characteristics
make them undesirable in gasoline.
The materials which are mixed to
make high-test gasoline may be
classified into three grand divisions:
(1) base stock, (2) blending agents,
(3) and tetraethyl lead. Over a
period of several years the use of
tetraethyl lead has remained nearly
constant; that is, no major discoveries have been made to increase its
effectiveness as an octane improver.
On the other hand, great improvements have been made in the other
two divisions. The quality of the
base stock and the blending agents

/10
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/20
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/40
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go hand in hand to produce the high
octane gasolines of today.
It is essential for the base stock
to have inherent antiknock properties of its own in order for the
blending agents and tetraethyl lead
to have their maximum effect as
octane improvers. Because of the increased quality of the base stock now
produced, the volume of blending
agents added has dropped from a
one time figure of 60-75(-/, to 2035%.
The base stock is produced only
by cracking processes. The catalytic
processes overshadow the thermal
processes to a great extent because a
superior product can be obtained.
The Houdry Process and the Thermofor Catalytic Process introduced
by Socony-Vacuum and the Fluid
Catalytic Process of Standard Oil of
New Jersey are used to the greatest
extent at the present time. The latest development in print at this time
20

ii;i1111.....thlhpli1111111111111111
hiiii11111111111111111113i 3 i 1 1
El
miiiiiiiiiiiIii
iii nu -:

h h! in.eh
Iiihilin!! I
i i i M !I
iql. I :.:::::
I
.
1 i..1 M. I :I
IMAM
ii
MIIIMMIlliiiiiid i 1 li
;kW IMMOMMIIIIMilisliiill

il

0111;::::
1 1....
.3 hukili Pull

ii '
I I:.

is the completion of an adiabatic
cracking unit which is to produce a
base stock from which a super aviation gasoline can be made.
In producing the blending agents,
the producing of a single compound
is usually desired by the use of
special reactions. Along with the desired product there are always other
products which decrease the octane
number. In the case of producing
isooctane by alkylation using isobutane and isobutylene, the product
does not have the octane rating of
isooctane. Usually it is in the range
of 90-95%. Impurities in the feed,
which are a great factor in hydrocarbon reactions, and the various reactions which are possible with slight
changes in operating conditions account for the decrease in quality of
the product.
The most important processes used
in producing blending agents are
several types of alkylation and poly•
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merization processes. Isomerization
of normal paraffins is of primary importance for producing the compounds used in alkylation and polymerization reactions. A recent development of the Phillips Petroleum
Company, the Cycloversion Process,
is to produce a high grade blending
agent quickly without the use of
many critical materials of construction.

Methods of Rating Gasolines
There were many methods of rating gasolines until the late 1920's
which included such "yardsticks" as
HUCR, (highest useful compression
ratio), Be (benzol equivalent) and
several others. None of these methods proved to be either accurate or
definite.
In the late 1920's, Graham Edgar,
Ph.D., proposed a new scheme of
rating gasolines which determined
the quality of a gasoline primarily
by its antiknock properties and reported it as the octane number.
The octane number is a comparative figure obtained by comparing
the performance of the unknown
gasoline with standard mixes consisting of isooctane and normal
heptane in various proportions. Isooctane of high antiknock quality was
arbitrarily given the octane number
of 100 and normal heptane of poor
antiknock quality was given the
number O. By varying the composition of these two components a gasoline may be obtained with octane
rating from 0-100. The unknown
gasoline is then compared with
various standard mixes until equal
performance is obtained in standard
engines under same conditions. A
summation may be made as follows:
A gasoline has an octane rating of
90 if on compressing it in a standard
engine, it begins to knock under the
same compression ratio which causes
a mixture of 90 parts isooctane and
10 parts normal heptane, to develop
a knock in the same engine under
the same conditions.
This method is only recognized
for octane numbers between 0-100
which makes an octane number
(Continued on Page 22)
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Grand Coulee Dam
by RICHARD C. MILHOLLAND, junior, c.e.
THE use of water from the Colum1 bia River for the irrigation of
enormous tracts of rich land in central Washington has been dreamed
of since the days of the earliest
settlers, but the lack of modern
equipment and methods, electrical
power, and Federal financing kept
this dream from materializing.
In the winter of 1933-34, work
began on what was to be man's
largest structure, the Grand Coulee
Dam, located above the Big Bend
of the Columbia River in central
Washington. The dam, a project of
the Bureau of Reclamation of the
Department of the Interior, was
built with an eye to not only the
irrigation possibilities but the development of electric power for
western industry and homes. Unaccounted for in 1933, the war is now
utilizing millions of the kilowatts
produced by the Columbia, second
largest river in the United States.
To get an idea of the tremendous
size of the structure requires somewhat of an imagination. For instance,
the volume of the dam is three times
that of the Great Pyramid of Egypt.
It is nearly a mile long and two city
blocks thick at the base, and towers
to the height of a 50-story building.
It contains enough concrete to lay
two 16-foot highways from coast to
coast.
Among the tasks of outstanding
magnitude in the construction of the
dam were the removing of nearly
25,000,000 cu. yd. of sand, gravel,
clay, and boulders, and of 2,000,000
yards of rock from the dam site, the
diverting of the river from its channel, and operating of concrete mixing and handling equipment sufficient to place over 16,000 yards of
concrete in 24 hours.
Extensive examination of the
granite bedrock were made by
various means, including the diamond drilling of 31,000 feet of holes,
some as great as 800 feet in depth.
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The $405,000,000 Grand Coulee
Dam project is perhaps one of the
largest constructions in the United
States today.
Mr. Milholland, junior c. e., has
in this article attempted to show
by comparison the tremendous size
of the dam and the usefulness to
which it will be put in future years.

water forced into them under pressure.
In order to remove the sand, clay,
and boulders covering the bedrock,
a 60-acre area on the west side of the
river was enclosed in a cofferdam of
timber cribs faced with steel-sheet
Many holes 36" in diameter were piles. Over 127 miles of piling were
drilled to depths of 29 to 68 feet, used in the west cofferdam alone.
which permitted the inspection of This permitted the creation of a
bedrock in place. The cracks and diversion channel and provided a
crevices in the granite, caused by tailrace for the power house; within
ancient cooling of the igneous rock, this area the west end of the dam
were sealed by grout of cement and foundation was built.

41r

Photo Courtesy Bureau of Reclamation

Grand Coulee Dam Spillway.
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Photo Courtesy Bureau of Reclamation

150-ton Scrollcase for one of the 103,000 horsepower turbines.

Cross-river cofferdams of timber
cribs were built upstream and downstream from the dam to halt the
flow of the river in its natural channel. This enclosed a 55-acre area
which included that part of the river
channel to be occupied by the dam.
The world's largest plant of its
kind furnished sand and gravel (four
sizes), which was transported by a
belt-conveyor system to the washing
and screening plant and hence to
the dam a mile and a half away.
Making concrete at the unprecedented rate of 16,000 yards a day is
the record of two mixing plants at
the end of the dam. A world's record
of 20,684 cu. yd. in 24 hours was
established at the site of this dam.
The concrete was carried out over
the structure by traveling cranes on
high steel trestles, which lowered
the 11-ton loaded buckets into the
dam core.
The dam is built up of columns
of concrete, in most cases 50 feet
square, each column consisting of
5-foot layers, poured at intervals of
72 hours. Ridges, or keys interlock
adjacent columns. To cool and shrink
the concrete artificially, which the
heat liberated by the reaction of
cement and water necessitates, cold
river water was circulated through
miles of pipe embedded in the dam.
This prevented the development of
destructive shrinkage cracks. After
the concrete had shr unk to its final
AUGUST, 1943

dimensions, grout of water and
cement was forced through pipes into all contraction joints, cementing
the blocks into a monolithis mass.
Erosion below the dam is prevented by a concrete "bucket" or plunge
pool at the foot of the spillway,
which is 90 feet wide and 30 feet
deep.
While under construction, the
dam was threatened by a thick clay
flow creeping toward it like a stream
of lava. When barriers of concrete
failed to stop the flow, the engineering genius of the chief construction
engineer, Frank A. Banks, was
brought into play. By driving six
miles of pipe through the mass and
freezing them by means of an 80ton ice plant, Mr. Banks froze the
flow for a year until the dam rose
safely above the slide.

Nearly half of the latent water
power energy of the United States
is in the Columbia Basin, and Grand
Coulee is the key to the development
of this power. When the capacity is
reached, 1,944,000 kilowatts will be
generated by the twin powerhouses
of Grand Coulee. Eighteen 108,000
kilowatt-ampere generators are driven by water turbines rated at 150,000
H.P. One generator alone could
illuminate one and one-half million
60-watt lamps. Three of them could
furnish normal lighting for New
York and Chicago combined.
Of prime importance today, the
output of one generator can produce
100 tons of aluminum a day, equivalent to half a dozen Flying Forts or
32 fighter planes. From 1941 to 1942,
aluminum refining west of the
Mississippi soared from zero to a
third of that refined by the nation;
this third being produced by power
extracted from the Columbia River.
Other vital war industries are being
served by the Bonneville Power Administration which distributes the
output of Grand Coulee and Bonneville Dams.
The water backed up into the
storage reservoir forms a lake covering 82,000 acres. The lake extends a
length of 151 miles to the Canadian
border. Out of this reservoir will
be pumped water for irrigating the
arid landz in that region. Twelve
huge pumps can produce an average
pumping head of 280 feet; these are
driven by motors supplied by power
from Grand Coulee.
(Continued on Page 23)

Photo Courtesy Biz
.reau of Reclamation

120-ton shaft for one of two 75,000 kilowatt water turbines.
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Research and Development
by ROBERT GREGER, soph., ch.e.
borne units. Credited by Lord
When sighted by the optical gage,
Beaverbrook with winning the Bat- all the rifle "fires" is a light ray at
Hiding above the clouds there's a
tle of Britain, radar, in the South a mirrored target approximately six
plane. Anti-aircraft guns let loose—
Pacific, has been responsible for feet in front of it. The ray is caught
down crashes the enemy bomber.
enemy losses of millions of dollars' by another mirror on the gage equipHow can you hit enemies you can't
worth of ships, planes and sub- ment at the operator's eye level and
see—through clouds, darkness and
marines.
is thrown onto a ground-glass screen
fog?
in the image of a cross. SuperimposRadar, until now more zealously Rifle Sighting
ing
this image upon another cross
cloaked in secrecy than the Norden
Precision sighting of Garand semi- on the ground glass correctly posibombsight, has been officially reautomatic rifles in quantity produc- tions the rifle, and the gun is then
vealed to be one of the foremost tion for the United
States armed sighted by adjusting its rear sight so
scientific developments of the war.
forces can now be done with mirrors that its shadow, magnified twentyNot even a rumor of its existence and without firing
a shot, through five times on the screen of a prohas been allowed to reach the public, the use of
new equipment developed jector directly above it, is in the
until the War Department an- by the
General Electric Company.
same relative position as the shadow
nounced the astounding ability of
Officially known as an "Optical of the front sight, similarly magniradar to discover targets invisible Rifle Sighting Gage" the
equipment fied on another projector above it.
because of darkness, smoke or will save up to
thirteen rounds of
Although the optical sighting gage
clouds, and then to provide data for ammunition formerly
used in sight- was built especially for the Garand
guns to direct an exact fire pattern ing each gun, and will permit
a girl rifle, it can be adapted to sight other
on such targets at the maximum to do the job in less than two mintypes of rifles.
reach of the largest known guns.
utes per rifle—about half the time
What the gage actually does is to
A military miracle maker, radar it took two men by the old method. transfer the
sight setting from a
is the code name for "radio detect- Moreover, the optical equipment re- [(master" rifle,
correctly sighted by
ing and ranging." It is an electronic quires less room than the average firing, to rifles
subsequently
sighted
instrument which projects a beam domestic kitchen, whereas sighting in the
equipment. The gage is set for
of radio impulses through space at by firing requires a 100-yard rifle accurate use by
placing the master
the rate of 186,000 miles a second range.
rifle in it, and adjusting the equipand these impulses reveal the presence of distant objects such as airplanes, submarines, and battleships
by rebounding to the observer. Here
a cathode tube acts as an interpreter
and makes these electronic signals
visible to the human eye.
When trained on enemy planes,
still so distant as to be beyond reach
of anti-aircraft, radar reports the
three elements of their position necessary for exact plotting (1) distance, (2) angle of elevation, (3)
angle of azimuth. When the planes
are within firing range, these data
are then used to predict the precise
point where the shell should burst.
Unaffected by darkness, clouds or
fog, radar is an infallible sentinel, a
deadly gunner, and is now placed on
U. S. Naval ships and other craft,
as well as on fighting fronts, to warn
Cut Courtesy Scientific American
of approaching enemy aerial or seaRifle Sighting Device.

Radar
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ment to conform to the bore direction and sight positions of the master
rifle. When other rifles placed in the
gage are aligned with the target
optical system, and their sights
moved to the proper position as
designated by the sight projectors,
they are given the line-of-sight to
line-of-bore relationship established
by the master rifle.

Packaged Coffee
Coffee now goes to the front in
snug, feather-weight packets, each
containing sufficient coffee concentrate for two generous cups. Standard equipment in ration K, these
packages are made of aluminum
foil one thousandth of an inch in
thickness and coated on one side
with a thin film of a thermal plastic
for hermetically heat-sealing all four
edges.
This packet is impervious to light
and moisture and is resistant to the
effects of either the intense heat of
the tropics or the extreme cold of
the far north. The aluminum foil
gives the packet ample strength and
effectively shuts out light, while the
plastic coatings, both inside and out,
serve their respective purpose of
heat-sealing the packet, strengthening and protecting it against rough
handling. The powdered coffee in a
single package weighs barely five
grams, and the filled capsule weighs
only six grames. An equivalent
amount of coffee of a normal grind
weighs twenty-five grams, not counting the weight of the container.
Results obtained in the field are
highly satisfactory. Soldiers report

Cut Courtesy Scientific American

Army cup of coffee.
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that the capsules are easy to handle
and the coffee simple to prepare.
Where a fire is not available, the
powder may be mixed with cold
water.

Totally Enclosed Motors
A new line of totally enclosed

"Tri-Clad" motors has been especially designed for use under conditions
where abrasives, chemicals, rain,
snow, and excessive dirt are encountered. They are available in
both the polyphase sixty cycle induction type, and the single phase sixty
cycle capacitor type.
Features include protection against
physical damage, electrical breakdown, and normal operating wear
and tear. In addition, all parts of the
motor enclosures are cast iron, thus
offering exceptional resistance to
rust, corrosion, accidental blows, and
rough use, according to the manufacturer. The leads are permanently
encased in compound in a cast-in
pocket in the stator frame to prevent
liquids from seeping into the motor.

Marine Turbines
The General Electric geared-turbine propulsion set is a unit of high
over-all efficiency and economy. It
consists of a high-pressure turbine
and a low-pressure turbine, both of
which are connected to the propeller
shaft through a double-reduction
gear. When steam flows through two
turbines arranged in this manner,
the set is known as the cross-compound type. The reduction gear is so
arranged that it transmits highspeed turbine powgr efficiently to
the relatively slow-turning propeller.
These turbines and reduction gear
from a compact, lightweight unit
that lends itself well to marine propulsion application.
In the newly enlarged G-E gear
shop, temperature is closely controlled for maintaining accuracy in
gear cutting. There are balancing and
contacting machines, hobbing machines for cutting gears and pinions,
and a gap-lathe—big enough to machine 200-inch diameter main propulsion gears. Other machines are

Totally enclosed motor.

giant hobbers which cut teeth on
gears up to 200 inches in diameter.
In addition to these machines, there
are many other facilities for gear
cutting.
Turbines in merchant ships generally run at speeds from 6000 to
7000 rpm, although some marine
turbine speeds in excess of 10,000
rpm are not uncommon. The pinion
of a gear set connected to a turbine
must also run at that speed and
transmit its driving torque through
teeth to its companion gear smoothly
and quietly. To get an idea of the
speed involved, try to visualize 4000
to 7000 tooth contacts having been
made in one second when the fullspeed rate between the high-speed
pinion and the intermediate gear it
drives is attained.
Smooth, quiet operation of the
gears requires great accuracy in both
their design and manufacture. For
instance, the tooth spacing, or distance between any two teeth, must
not vary more than three-tenths of
a mil which is about one-fourth the
thickness of a cigarette paper.
Accurate machining of large parts
requires careful temperature control.
The machine must be kept in continual operating motion for seventytwo hours before a finish cut can be
started. This allows all working parts
to reach a uniform temperature. To
rough cut and finish cut a big gear
requires two to three weeks. The
hobbing operation must be continuous on each hilix. If the machine
stops during the finish cut, the teeth
may be ruined and a large loss incurred. An auxiliary power source
PAGE 11

Cutting asbestos pipe.

keeps it in motion in the event of
main power interruption.
In its many years of marine-turbine and reduction-gear manufacture, General Electric has installed
more than 5,000,000 horsepower in
turbines and gears for ship propulsion, has equipped more than four
hundred ships with geared-turbine
propulsion units. The propulsion and
auxiliary equipment of many of the
approximately 2500 vessels (both
merchant and naval) being completed in the present United States shipbuilding program is of G-E manufacture.

Asbestos Cement Pipe
A new product, called "Eternit"
asbestos cement pressure pipe, was
recently introduced for use in many
branches of industry, such as chemical plants and pulp and paper mills,
and for use in water works, drainage,
and irrigation systems. It is made by
a patented extrusion process which
insures uniform measurements and
extremely smooth surfaces, both inside and out, says the manufacturer.
When necessary, the pipe can be
cut in the field with a hack saw and
can be coupled immediately without
machine preparation.
This pipe is of course not subject
to rust and being a non-conductor of
electricity is unaffected by stray
ground currents. It is made in standard lengths of thirteen feet and in
diameters up to and including six
inchs. For the present it is available
only in the eastern seaboard states.
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P-38 Gas Tanks
In order to increase the useful
flight range of the Lockheed P-38
Lightning for long distant missions,
it was necessary to increase its fuel
carrying capacity without appreciably decreasing its aerodynamic
efficiency. Thus, a fuel container was
needed that could be dispensed with
when it ceased to have utility as a
storage tank.
This project, which had been presented to Lockheed at the specific
request of the Army Air Force, initiated an experimental program for
designing a low-quantity production
aluminum tank to determine functional performance. The wind tunnel
tests and flight tests proved conclusively the feasibility of such a
droppable tank.
Since two tanks were to be hung
under the wings, one in each bay
between the fuselage and nacelle, it
was possible to utilize the standard
bomb shackles that were designed
for P-38 center sections. In spite of
the fact that the tank is beautifully
streamlined and that a streamlined

shape does not have the maximum
capacity for a given weight, each
tank carries one hundred and sixtyfive gallons of gasoline, or one thousand pounds when full, but the
weight of the tank itself is only
ninety pounds.
The two tanks carry enough gasoline to double the normal range of
this remarkable fighter. Yet, thanks
to skilled aerodynamics, there is a
loss of only four per cent in the top.
speed. Doubling the range has obvious advantages when ferrying
across the ocean, and in extending
the range of the fighter when protecting bombers. The addition of the
tanks does not hinder the fighting
characteristics of the P-38, since
these auxiliaries can be dropped
prior to combat.
The tanks are very simply built in
two half shells and are now made of
"1010" body steel, .024 inch thick.
The rate of production is quite remarkable, as one tank is turned out
every four minutes, and the cost is
now under one hundred dollars.
Clever spot and seam welding equipment, and conveyor methods in welding and assembly have facilitated
production, with a regular sequence
of operation on the conveyor line.
The ordinary layman has no conception of the research work that
has to be done in order to make the
gasoline tank the proper shape to
prevent violent agitation of the gasoline. There is danger of sparking if
the fluid moves about too rapidly.
All these shapes and curves are
mathmatically worked out by research men. Cardboard is used to
form the model tank and replicas
are made later.

The P-38.
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We've Been
Working on The Levee
by JAMES E. HEGARTY, soph., c.e.
Whoever said April showers bring
May flowers probably turned over in
his grave this year. It seems to me
that it did nothing but rain from the
first of May till the month's gloomy
end. The days that it didn't rain it
precipitated, as they would say in the
better circles. All I know is if you
dared go out of your domicile into
the fresh air you would find the
moisture content of the air very wet.
It seems that the rain caused the
Wabash River to become deeper than
it ever was since 1913, which constiArutes a flood. I can remember
coming home from school the evening of May 19 after a hard day's
work and looking forward to my
dinner of two graham crackers plus
a glass of heated goats milk (I heat
the milk not the goat) then retiring
slightly before my 6:45 curfew but it
didn't turn out that way. Although
this is the first time I ever have heard
that the Irish needed help, the Conover levee north of town needed
some work done on it and someone
thought the Rose Poly boys could
do it. (Funny part of it they were
right). At 7 P. M. we were transported to the levee in buses which
hit every bump in the road, but my
durable portable typewriter (2,229
boxtops) was still in one piece when
we arrived. When I got off the bus
with my typewriter tucked under
my arm, a tough looking army
sergeant said in a rough voice
"What's yourse got dat for," so I
deepened my voice a few notches
below high C and replied, "I thought
we from Rose were going to do office
work or something." He took my
typewriter from me and told me I
was going to do manual labor. I told
him I didn't see why I should have
to do Manual's work but before I
knew it I was carrying sandbags.
The same sergeant took four therAUGUST, 1943

mometers from the chemicals who
thought they had come to take the
temperature of the water and sent
them down with the rest of us carrying sandbags. Most of the electricals
looked more shocked than ever—at
the thought of doing hard work. The
mechanicals were the saddest looking group of all. There weren't any
machines around so how could they
work. The only type of work they
know is counting r.p.m.'s. I can remember seeing one of our brilliant
senior civils staring out over the vast
flooded area while constantly repeating to himself, "Yep, sure is a hell of
a lot of water".
After carrying my second sandbag
a distance of about 100 yards before
I was directed to drop it, I decided
this was really hard work. I said to
myself, "E. J. (it makes me feel important) why don't you get yourself
an easy job with a title attached to
it?" I did. The rest of the evening
I was Chief Bag Hander-Outer.
While we were working at the bottom of the levee, a group of spectators watched us from the top of the
levee. These were not just ordinary
spectators, but spectators in uniforms. The soldiers, state police, and
police uniforms were fairly easy to
distinguish but there were other uniforms of various colors I was unable
to recognize. I later found out that
some of these uniforms represented
such groups as "Relatives of Those
Who Have Worked for Western
Union", "Friends of the Ushers at
the Indiana Theatre," and "The
Union of Those Who Knew the
Doorman at Charlie's". The only
thing that disturbed the boys besides
the hard work was the mosquitoes.
Terre Haute has a wonderfully organized inosquito union. In most
places what people call mosquitoes
are what Terre Haute inhabitants

regard as scout mosquitoes. Their
chief function is to bite a person and
find his blood type. They then go
look up a drainer mosquito (over
two inches in length) who by union
rules is only allowed to bite persons
of the same blood type. The scout
then leads the drainer to the victim
and the drainer drains about a half
pint of blood from him. These drainer mosquitoes are equipped with
antennas and report hourly to the
local Red Cross Headquarters. A
scout mosquito bit me early in the
evening and discovered I was anemic
but just being anemic doesn't keep
these mosquitoes away. Whenever
any of the scouts or drainers become
tired or thirsty, they would bite me
for a drink of water.
We worked hard till two in the
morning when we were relieved by
soldiers. If the boys really filled and
carried all those bags I handed out,
I can understand why everyone was
so happy to be relieved. We were
excused from school Thursday but
I was awakened from a sound sleep
at two in the afternoon Thursday
and was told we were going to have
to work on the levee from 3 p. m.
to 7 p. m. Somehow or other I raised
myself from bed and reported at the
levee for more work. I was so tired
by the time seven came that I hardly
had enough energy to crawl out of
the bag I had hidden in all afternoon
and make my way home.
We were not called back to work
on Friday because the Wabash had
begun to recede and the weatherman
seemed to think the monsoon season
was over. The levee held. Although
not all who worked on the levee were
Rose Men, I do believe that those
from Rose, who did work, should be
congratulated far their swell response in the time of this emergency.
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Cut Courtesy Chemical and Engineering News

Smooth neoprene lining resists effect of oil and gasoline and speeds flow of oil.

Cut Courtesy Chemical and Engineering News

Norepol being milled and compounded.
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Neoprene being poured frot
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ly at War

Cut Courtesy Chemical and Engineering News

Crystal-clear nose made of "Lucito."

Cut Courtesy Chemical and Engineering News
Cut -Courtesy Chemical and EnginTering News

roin polymerization kettles.
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Final milling operation on neoprene, du Pont's chloroprene rubber, the basic
raw materials for which are coal, limestone, and salt.
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Campus
Survey
Edited by ROBERT GILLUM,
sophomore, m.e.

Monday, July 12, 1943, was a
banner day in the history of Rose
Poly and one which will not soon be
forgotten by either students or
faculty. To the weary student, returning from vacation to the routine
of study, the spectacle that presented
itself might well have prompted him
to ask if he had not been sidetracked and arrived at the wrong
destination. On all sides was an endless array of army khaki and the
traditional green caps adorning the
heads of the newest freshman class,
with here and there an occasional
inconspicuous civilian coming up for
air and wondering if he, too, had not
been waylayed. Out of this endless
maze the student emerged to find
himself not a victim of calculus and
"boogie factors," but merely in the
midst of encountering his first experience with the new surroundings
which will be his for the duration
of the War, or until graduation.
Such is the new Rose Poly. Many
changes have taken place since most
Rose students last beheld its stately
portals during the first week of
June.

be given advanced technical ratings,
relative to their particular branch
of study.
Classes and labs for the army men
are being conducted by the regular
faculty and in a manner similar to
previous practice. The army, however, prescribes the subjects and
courses for its own men, and the
groupings of these are, in most instances, quite different from those
given civilian students. In order to
avoid confusion with the Army
Specialized Training Program (AS
TP), it was necessary to put civilian
students on twelve-week terms as
the army is, whereas, formerly terms
have been on a sixteen-week basis.
Housing for the army men is provided in the Rose dorm on the campus, and on two floors of the Deming

Hotel in Terre Haute. The men
travel from the hotel to school and
back by bus. The morning and evening meals are served at the place
of residence, while all men eat at the
dorm at noon. At this time mail is
distributed to the men. The daily
routine is rather strenuous, with almost all of the time strictly accounted for from the time the men arise
in the morning until "bed-check" at
10:30 in the evening. During the
course of a week, a man spends a
varying number of hours in class
and lab work, supervised study,
military drill, and physical training.
However, the men are free from the
time their last class is finished on
Saturday until 7: 30 Sunday evening.
In order that the efficiency of administration of the unit might be ade-

The Army Arrives
Most important of these changes
is the long-awaited arrival of some
250 U. S. Army men for specialized
training in various engineering fields.
Contrary to most public opinion, the
army has not taken over Rose as an
army school, but has merely contracted with the school to train these
men in engineering. Following completion of their training, they will
PAGE 16

Advance A. S. T. P. Unit at Rose.
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on Cornell, chairman; Leroy Mille
21 in February, and on registrati
(Continued on Page 24)
38. vice-chairman; Robert Kylander,
day the present class numbered
Although the war has dampened the
spirit of college life, the presence of
the traditional Freshman Commandments is still evident, with freshman
no
cars parked west of the flagpole,
,
path
er
freshmen walking on the cind
by
and obedience to the other rules
which the freshmen must govern
themselves. The new class represents
to
several states, from New Jersey
Illinois.

Senior R. O. T. C.
Put In Uniform
Returning after vacation, most students were also surprised to see
some of their schoolmates, the senior

Mail Call.
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Alumni News
by CARL CAMPBELI„ junior, m.e.

The Grads Advance
William H. Junkers, m.e.,
is now works manager
for Emery Industris, Inc.
E. Wayne Watkins, c.e.,
with the U. S. Engineer
Office is Assistant Area
Engineer of the Long Beach-San
Pedro Area, California. He is in
charge of major fortification construction for harbor defense of Los
Angeles.
Clarence L. Muntz, c.e.,
with the U. S. Geological
Survey, has been transferred to New Philadelphia, Ohio,
as Assistant Hydraulic Engineer.
George A. Neyhouse, e.e.,
has taken a position in
the Process Department
of Delco Products Division of General Motors at Dayton.
John G. Mehagan, m.e.,
is with the Aluminum Co.
of America. He has been
promoted to junior operating engineer.
Robert W. Hodgers, e.e.,
with General Electric,
has been transferred to
Erie, Pennsylvania.
John H. Jessup, Feb. '43, c.e., has
reported for his job with Consolidated-Vultee Aircraft Corporation at
Fort Worth, Texas.

'21
'26

'29
,38

'42
'43

In the Service
Robert K. Price, ch.e.,
has been promoted from
the rank of lieutenant to
that of captain in the signal corps at
the Lexington Signal Depot at
Lexington, Kentucky. He was commissioned into the army in October,
1942.
Mrs. James H. Dicks,
wife of Capt. James H.
Dicks, e.e., has received
word that he is a prisoner of war in
Germany. He is in good health and
uninjured, and is permitted to send

'23

'30
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four cards and three letters each
month. Before the war, Capt. Dicks
was a 1st Lt., U. S. Army, Asst.
Engineer in the Armored Forces at
Ft. Knox, Kentucky.
Lieut. Colonel Charles E.
Grogan, e.e., was the
flight leader of a group
of Mosquito planes that shot down
eleven Messerschmitt and four Macchi planes during the battle of
Pantelleria. He earned the nickname "Clipper" in an encounter
with a Messerschmitt. He came so
close to the enemy plane that he
brought his opponent down by
shearing off his tail with the wing
tip of his own plane.
Colonel Grogan was graduated
from Kelly Feld, San Antonio, Texas.
After graduating from Rose in 1933,
he worked for a short time at a
foundry in Indianapolis. He then
found a place in helping to build up
police radio stations, and was a
radio operator with American Air
Lines. He also was employed for a
while at Allison division, General
Motors Corporation.

,33

James C. Skinner, with honors,
m.e., now a major, is Director of
Maintenance
Engineering
Div.,
Army Airforce Cadet Training Center, at Yale University.
James W. Cantwell, with honors,
m.e., has been promoted to major
and is at the Tank-Automotive Center, Detroit.
Paul D. Bennett, c.e., has
been promoted to major.
He became well known at
Rose when he taught Military Science and Tactics here.

'36

Major Louis Duenweg, e.e., is now
at Fort Leavenworth, Kans., where
he will teach in the command and
staff school. When called to duty, he
was an official of Detroit Edison Co.
He is 27, one of the youngest majors
in the army.

John E. Sonnefield, m.e.,
has come through the
campaign safely in North
Africa and has been promoted to
major.
Alden B. Foley, m.e., has also
been promoted to major.
Ora E. Myers, e.e., has a
commission in the U. S.
N. R., and is reporting to
Fort Schuyler, N. Y. Later, he is to
attend Bowdoin College and M. I. T.
for radar training.
Maurice W. Johns, e.e.,
Camp Claiborne, La.,
Vernon E. Whitehouse,
c.e., and Allen T. Wilson, have all
been promoted to captains recently.
Albert L. Klatte, c.e., is
an ensign, U. S. N. R.,
and is stationed at Camp
Peary, Virginia.

'37
jg

'40
41

Marriage
The wedding of Frederick W.
Scott, '31, c.e., to Miss Lavinia
Jefferies, daughter of Mr. and Mrs.
Eugene Jefferies, took place at Ashville, S. C., the last of April. After
the ceremony, Mr. Scott and his
bride left for a wedding trip to
Florida. Upon their return they will
make their home at 132 West Chestnut St., Terre Haute, Indiana. Mr.
Scott is associated with the TVA for
the Ashville area, but he expects to
leave for the service shortly.
Mr. and Mrs. Edward G. Grems
of Canastota, N. Y., have announced
the engagement and approaching
marriage of their daughter, Theodora, to Lieut. Clyde E. Cromwell,
'37, m.e., son of Henry Cromwell,
Terre Haute. Lieut. Cromwell is
stationed at the U. S. Army Post
Agency, New York City, as a liaison
officer for the international branch
of the office chief of engineers.

Demise
Word has been received of the
(Continued on Page 24)
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Fraternity Notes
Sigma Nu
The introduction
of the summer term
brought fourteen
actives back to Beta
Upsilon chapter of
Sigma Nu with
prospective views of
a very successful summer. The men
returned to find the chapter house
in unusually fine condition. During
the short vacation the interior of the
house was thoroughly cleaned and
redecorated.
After six weeks of rest, the men
and Mr. White of the civil engineering department were well ready to
resume their studious work. Eight
members of the chapter were unable to enjoy the six weeks vacation
as they were called to the service of
Uncle Sam's armed forces at the
close of the last semester in June.
These are Francis Pfrank, William
Cornell, Allen P. Smith, Robert
Stark, Clayton Hinton, William
Richardson, Elsworth Stayer, and
Robert Leathers. This brings the
total of Sigs in the army from the
chapter to thirty-nine.
For the first time the chapter
house was opened to non-members
of the fraternity. The chapter voted
unanimously for the housing of students who were unable to find living
quarters on the campus and in residents due to war conditions.
At the first meeting of the chapter,
officers for the following term were
elected. These are: Commander,
John White; Lt. Commander, James
Conover; Recorder, Paul Benning;
Reporter, Charles Fox; Treasurer,
Richard Buchanan; House President,
William Hunt; Chaplan, George
Butwin; Sentinel, Richard Dill;

Freitag-Weinhardt, Inc.
Over 40 Years Experience

Marshal, William Johnson; Alumni
Contact Officer, Robert Dinkle;
Tribunal, George Butwin, James
Conover, and William Hunt.
The entire chapter, burdened with
grief, joins in sympathy with Mrs.
Gamm, grandmother, in the death
of Brother Warren Thiesing of the
United States Navy. Seaman Thiesing died June 15, 1943, at Great
Lakes Naval Training Station, Chicago, Illinois.

drop in active membership, Kappa
threw her annexes open to freshmen.
These freshmen also eat their meals
at the house.
Kappa not only lost a large part of
her active membership, but also lost
her house mother, Mrs. Connelly, to
the war effort. We were extremely
fortunate, however, in being able to
obtain Mrs. Appler, who has proven
to be both an excellent cook and
house mother.
The chapter takes great pride in
Brother Robert Dinkle has honannouncing
the pledging of Jim
ored the chapter and contributed to
Hanes,
a
junior chemical from
the general welfare of Sigma Nu by
placing his pin on Miss Jean Cotton. Saginaw, Michigan. We look forward
to the near future when Jim will be
Theta Xi
included in the active ranks.
The chapter held election of
Before leaving at
officers
July 19, and the following
the end of the last
semester, the mem- men were elected into office:
bers of the Kappa Bob Larkin
president
chapter of Theta Xi Bob Brandenburg
vice-president
enjoyed two social Charles Stringfellow
treasurer
functions in honor Bob Kays
sr. house mgr.
of the actives who Bob Weinhardt
jr. house mgr.
were leaving school to join the armed
and corr. sec.
forces. Thursday evening, June 4,
Kappa looks forward to a prosperthe chapter had a banquet where ous and enjoyable semester under
those who were leaving each gave the new officers. While no social
a short talk. The following night events have been held at this time,
they enjoyed a dance at the Allen- several have been planned for the
dale lodge.
near future.
(Continued on Page 25)
Over the vacation, a large part
of the active membership suddenly
found their uniforms changed from
D and H LAUNDRY
overalls to khaki. Kappa is proud to
and
say that all who left school left to
ODORLESS DRY CLEANING
C-6901—C-6228 12th & Chestnut
enter the armed fQrces and none left
Chas. H. Dill - Frank Hoff
because of grades. Due to the large
HERM RASSEL

a
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Wholesale and Retail

15 S. 7th St.
C-1034
CROWN HAT SHOP

BORDENS

Plumbing and Heating
30-32 N. 6th St.
Phone C-2394

Bresett Grocery Co., Inc.

TAILOR AND HABERDASHER

PURE MILK & ICE CREAM

12th and Wabash
C-6051
Free Delivery
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0

El

El

HERM ERMISCH
CLEANERS
Terre Haute's Newest Cleaners
16th & Poplar

C-5056
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COMMERCIAL SOLVENTS that by multiplying more rapidly
(Continued from Page 5)
in the United States to market synthetic methanol.
Up to this time we have discussed
only solvents derived from the Weizmann process which depended upon
the actions of the bacteria, clostridia
acetobutylicum Weizmann, now commonly called B-Y bacteria. For some
time the company was satisfied with
producing solvents from this one
method; but one morning, early in
the company's history, something
happened to the bacteria (whose
actions were comparable to those of
the goose that laid the golden eggs)
that made Commercial Solvents heed
the admonition of one of the old
proverbs and they resolved to find
other methods of producing their
solvents. On this fateful morning the
man who checked the gauges which
registered the flow of gases from the
fermenter tanks discovered that the
gases were no longer rising with the
usual speed. The task of ascertaining why the B-Y clan was no longer
able to carry out its usual function
was the making of the research department. It was soon discovered
that a new tribe of microbes had
invaded the domain of the B-Y and

than the B-Y the invaders were soon
able to have things their own way.
After more than a year, the bacteriologists and chemists were successful in finding a climate in which
only the B-Y could work and also
in obtaining a strain, or culture,
that were immune to the disease
which, in addition to the invading
microbes, afflicted the B-Y bacteria.
As a result of this totally unexpected occurrence, a plant was established at Peoria, Illinois, with the
idea that if something similar happened in the future it would be unlikely to happen at both plants. As
an additional safeguard for the future,
Commercial Solvents research men
investigated the possibility of finding
a type of bacteria that would produce their solvents from products
other than corn. After some time,
a bacteria was found that worked on
molasses with much the same results
as that of the B-Y in the corn. Thus,
the Weizmann method, on which the
company was founded, was no longer
of major importance.
Several years ago Dr. Cham Weizmann again was indirectly responsible for starting Commercial Solvents
on the road to another successful
undertaking. At this time Weizmann,
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MO LONGER iS it necessary to rely upon
1N the time-honored "finger tip" method—to determine the change in the amplitude of turbine vibration.
Harry C. Werner, vibration doctor in
the Westinghouse Research Laboratories, has changed all that. He has found
a way to make an accurate, continuous
record of the pulse of every type of turbogenerator.
Werner does it with a tiny generator
that creates electrical energy at the rate
of about 1/1,000,000th of a watt!
His continuous vibration-recorder consists of a small babbit-tipped rod which
rests on the smooth surface of the whirling shaft. A coil, at the top of the rod,is
free to move vertically inside a stationary electro-magnet.
The vibration of the shaft bounces the
rod up and down. This induces a feeble
electric current in the moving coil—
which is amplified electronically and
actuates a mechanical pen on a moving
strip of paper.
Usually, the pen draws a uniform pattern on the paper strip,indicating normal
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balance of the turbo-generator spindle.
But,under extraordinary conditions,the
line may dance up and down like the
chart of a chills-and-fever patient.
This seldom happens but, when it does,
it instantly tells the power plant operator
that there's trouble ahead — that the vibration must be redu,ced to prevent a
possible shutdawn of a vital power-producing machine!
We are glad to tell the world about engineers, like Werner, who are constantly
adding to the store of Westinghouse
"know how" and technical skill.
Because our future depends upon
young engineering graduates, we give
them individual training and supervision
—plus the stability and opportunity that
come through working for one of the oldest and largest companies in its field.

Westinghouse Electric & Manufacturing Company,Pittsburgh,Pennsylvania.

are instantly dia gnosed
by the electromagnetic vibration-detector
which writes a continuous "vibration record"
on a moving strip of paper.Inventor of device,
Harry C. Werner, entered Westinghouse Research Laboratories after receiving his B.S.
in Mechanical Engineering from Drexel Institute of Technology.
GENERATOR JITTERS

Westinghouse
PLANTS IN 25 CITIES ...

OFFICES EVERYWHERE
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during a visit to this country, made
known a combination of facts that
involved a process which Dr. Joseph
Blumenfeld, a French chemist of
high standing, had patented for making titanium dioxide from ilmenite
and also the location of a plentiful
supply of ilmenite ore. As a result of
this information Commercial Pigments Corporation was formed to
manufacture titanium dioxide, which
has five times the strength, or covering power, of white lead and is unrivaled as the whitest of pigments
for use in paints, lacquers, enamels,
linoleum, oilcloth, paper, and plastics.
In 1929 Commercial Solvents
bought Commercial Pigments and
after a year of intensive research
and engineering development a
growing demand justified doubling
the capacity of the plant. Two years
later the du Pont company, which
was an important customer of
Commercial Pigments Corporation,
shared in the organization of a new
company. Some time later Commercial Solvents sold the thirty per cent
interest it had in the new company
to the du Pont company for
$7,420,000.
That Commercial Solvents desired
the use of this money in a more active field proved to be the case, for
immediately the company expanded
its facilities for handling and supplying molasses. Before the war
Commercial Solvents handled onethird of the molasses used in the
United States annually. This business
alone would make Commercial Solvents a far-reaching company for
through the molasses business it has
obtained interests in several foreign
countries and many points in the
United States.
As a result of further ventures
into other fields, Commercial Solvents operates, in addition to the
main plants at Terre Haute and
Peoria, plants at Agnew, California,
and at Harvey and Westwego,
Louisiana.
The home plant here at Terre
Haute is the site of a modern research laboratory which is continualPAGE 22

.

ly adding new products and processes to the ever growing tide of
Commercial Solvents' development
and fame. Perhaps the best example
of new products which have been
made available to the field of chemistry by this department are the
nitroparaffins and their derivatives.
These entirely new chemicals have
already been found useful in making
pharmaceuticals, dyestuffs, insecticides, rubber chemicals, photographic developers, textile chemicals, and
resins.
Naturally, the greatest part of
Commercial Solvents' energies are
now directed along the lines that will
best aid our country in bringing the
war to a speedy end. The research
department is working on projects
specified by the government; the
plant at Terre Haute, as its main
industrial contribution, is producing
alcohol for the government; the other
plants are making solvents which
are needed.
Thus Commercial Solvents has in
the relative short period of twentyfour years established a reputation
for making fine chemicals which
makes it one of the leading chemical
companies of the country.

Men of Rose
May we call
attention to our

Complete
Printing Service
Rapid, accurate
execution of your
printing requirements
at reasonable prices

AVIATION GASOLINE
(Continued from Page 7)
greater than 100 meaningless, unless
the standard of measurement is
specifically stated. An octane number of "110" may mean 10% more
power developed than isooctane, or
it may be the value obtained by
plotting the curve mentioned below.
Because of the discrepancies in interpretation in the 100 octane plus
range, it is understood that new
complicated methods not yet published, are being used in the gasoline
industry. It may be feasible to use
a new high standard such as triptane, ethyl alcohol, or cumene.
In many cases a graph is plotted
of % power increase versus octane
number and the curve extrapolated
beyond 100 octane to obtain approxi_
mate values. The curve is such that
an increase of one octane number
(Continued on Page 23)

Moore-Langen
Ptg. & Pub. Co.
140 North 6th St.
TERRE HAUTE,IND.
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GRAND COULEE DAM
(Continued from Page 9)

HIGGInS

AMERICAN DRAWING INKS

Precision Inks for Precise Performance
it is not fantasy when we say this night fighter

l'hoto Courtesy Bureau of Reclamation

One of the 108,000 kilowatt generators, largest hydro-electric sets in
existence.

The Columbia Basin Irrigation
Project of the Bureau of Reclamation embraces about 1,200,000 acres
of irrigable land in south-central
Washington. As the project is developed to include the total acreage,
new homes will be created for 20,000
or more families on farms. New industries and towns will be established. It is anticipated that 350,000
to 400,000 people will find livelihoods on farms and in towns of the
project when fully developed. Water
will not be available to any of the
lands before 1944 or 1945, however,
the entire area will not be under
irrigation before 1965 or 1970.

including engine, propeller and instruments was
built from plans drawn with Higgins American
Drawing Inks.It may have been assembled from
isometric drawings made with Higgins Ink in a
building erected from plans drawn with Higgins
Ink and its parts were made with machine tools
built from Higgins Ink designs.It takes off from
an air field plotted and mapped with Higgins
Ink. It lands by a radio beam from a sending
apparatus the parts of which were planned with
Higgins Ink and so on endlessly. • When so
much depends on quality, we are proud to state
that millions of users agree "Higgins" is the
undisputed champion of precise performance.

H160111S INN CO., IeNC.
271 NINTH STREET

rains and in the form of snow; very
little occurs during the growing
season. Except in limited areas,
where wheat is grown under dryfarming methods, crops cannot be
raised successfully without irrigation.
Grand Coulee Dam was built at a
cost of $405,000,000; it is proving and
will in the future prove to be one
of Uncle Sam's best investments, and
will, along with other large dams
built in the last decade aid immeasurably in developing the western arid lands into •an agricultural
and industrial kingdom. It is the
The plans for distributing the supreme construction achievement
water for irrigation are complete. of a land of builders.
Part of the power generated at the
dam will be used during high-water
AVIATION GASOLINE
season to pump water into a balanc(Continued from Page 22)
ing reservoir in the Grand Coulee
region; a main canal will carry the from 99-100 represents much greater
water to the heads of the main east increase in power than does an inand west canals; and a system of crease of one octane number from
laterals will distribute it to the land. 70-71. Percent power increase theoRainfall in the project area aver- retically increases asymptotically to
ages 8.2 inches annually. Most of the an octane number of 129.
precipitation falls in the late autumn
It is believed in some circles that
AUGUST, 1943
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BROOKLYN, N. Y.

the antiknock quality of future gasolines will cease to become a factor
in the design of motors and that the
limitations will come from the materials of construction.
Another method of rating the
super octane fuels is used in some
instances. This method gives results
in the number of c.c. of tetraethyl
lead added to isooctane to give equal
performance under the same conditions.

Use of Tetraethyl Lead
Tetraethyl lead has long been
recognized as the important octane
improver of gasolines. There is definitely a limit to the quantity of
tetraethyl lead that can be added to
give an increase in the antiknock
property of the gasoline. The amount
is near 3 c.c. for motor gasoline, and
near 4 c.c. for aviation gasoline.
Tetraethyl lead has always improved
the antiknock quality of a gasoline,
but more satisfactory results are obtained when the iasoline has some
definite antiknock properties of its
PAGE 23

own. This is shown qualitatively by
Figure 2.
Ethylene dibromide accompanies
the lead addition in order that the
lead be removed as volitile lead
bromide after combustion takes
place.

CAMPUS SURVEY
(Continued from Page 17)
by slides which depicted the more
important phases of the contents of
the discussion.
Following this, Don Lo, Senior c. e.,
and a native of Hawaii, gave a talk
on life in the Hawaiian Islands. Being a native son, Don is well qualified to speak on this subject, and his
first-hand accounts are quite unusual.
The two guests present at the
meeting were Mr. Fred Kellane, who
is a chapter contact member, and
Mr. W. W. Hadley, both of whom
are connected with the bridge department of the Indiana State Highway Commission. Both of the gentlemen gave short discussions on the

effects of the recent Wabash River
flood on state highway bridges. This
proved to be a very timely subject
for the chapter because of the connection of the students and faculty
of the Rose c.e., department with
flood duties in the vicinity of Terre
Haute during the high waters.
Faculty members present were
Professors MacLean and Hutchins
of the civil engineering department.

Ping Pong and Tennis
Tournaments

by a score of three to nothing.
Thirteen entries were made in the
tennis singles, and despite a great
deal of rainy weather, Powell managed to defeat Kniptash in the finals
6-3, 6-2, 6-3. The tennis doubles
tournament was less fortunate and
although only eight teams were entered, it has not yet been completed
as we go to press. In the final round,
Kniptash and Powell will play
against Boatman and Wade.

ALUMNI

;NEWS

In the closing weeks of last
(Continued from Page 18)
semester, the Blue Key fraternity
death of Arthur Rice, e.e., of the
again sponsored the annual Ping class
of '93, on May 1. He was
Pong and Tennis tournaments. In
formerly Sec.-Treas. of J. Wise Co.,
the ping pong singles, about twenty- Inc.
five contestants entered the tournaTwo members of the class of '94
ment. After several weeks of fast
recently
passed away. Warwick M.
and exciting play, Bob Wright defeated John Jessup by a score of Anderson, e.e., died Feb. 16, at
three to one to capture the singles Anchorage, Ky. He was formerly
championship. In the ping pong Dean and Professor of Physics at the
doubles, although only four teams University of Louisville. He was
entered, the play was just as spec- formerly an electrical engineer at
tacular. In the finals, Wright and the Louisville Gas and Elec. Co.
Jessup defeated Blood and Wodicka
LI
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FRATERNITY NOTES
(Continued from Page 20)

Alpha Tau Omega

"RANGER" CHROME CLAD
ENGINEER'S TAPE

Despite lo sing
several of its actives
Engineers who like a durable, compact, easily read steel
to the armed servtape take special note of the Lufkin "Ranger." Its sturdy,
4" wide with iet back markings
1
flexible steel line is /
ices at the end of
that stand out prominently against the smooth, satin
the Spring term,
chrome surface. Graduations in feet, tenths and hun.
dredths—or feet, inches and eighths. See it at
Gamma Gamma is
your dealer's and write for free Catalog 12.
still able to maintain its high. standing in campus activities. A. T. O. is well represented
in all student organizations on the
campus, with a large percentage of
Alpha Tau's having been appointed
to staff positions on the Technic and
Modulus for the coming year. Bill
Kniptash has been made editor of
the Technic, while Frank Guthrie
has been designated as business manager of the same publication. Harold
Stanfield is editor of this year's
Modulus.
On May 16, six men were formally
initiated into Gamma Gamma, climaxing "Hell Week," in which all of
CITY
the pledges had to be on their best
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the actives. Those
chapter is proud to announce as 1'2
active members are George Rout,
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man, Carl Campbell, and Marshall
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Drawing Equipment and Supplies
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monies, officers for next term were
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r,
Octobe
not have changed until
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several of our officers were called
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into the army in June, and it, thereC-1425
in
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fore, became necessary to replace
Middle West
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to
elected
CI
Those
them.
Cl
tions in the chapter were Frank
E
Guthrie, Bernie Vonderschmitt, 1=1
Dave
on,
Thomps
Dayle Price, Bob
College Ave. Florists
Helmick, Bill Kniptash, and Alan
Successor to Edw. B. Cowan
Winslow.
After the start of the summer
Green Houses
term, it was found that many of our
3101 College Ave.
active members had been called into
Crawford 2523
the armed services at the end of the
Your Sporting Goods Store
Downtown Sales
Spring term. These men were a part
657 Wabash Ave.
of the Army Reserves at Rose, and
726 Wabash Ave.
of
are now stationed in various parts
Crawford 1580
the country. The loss of these men
INDIANA
Manager, Gladys Cowan Pound
TERRE HAUTE
will leave quite a vacancy in the
a
El
ranks of Gamma Gamma.
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Tau Beta Pi Essays
The Engineer In
The Post War Era
By Robert P. Davis

is said that most Americans enjoy competition. Unless the engineering graduate falls into the group that
enjoys competition, life is going to be
pretty dull for him in the post war
era. From the present outlook on
things, competition in the field of
engineering will probably be more
keen than in most other fields.
Throughout this war emphasis has
been placed on the training of men
and women for technical work. At
present there is a great demand for
and shortage of technical workers
and everything that will possibly relieve this shortage is being done.
To meet this shortage the government has allowed most engineering
students to continue in their studies
and has not called them to serve
with the armed forces. Both the
army and navy are sponsoring specialized technical courses for their
men; some of these courses last but
a few months while other courses
are almost quivalent to a complete
engineering course. Several of the
large aircraft companies and other
defense organizations are sending
women to colleges to receive technical training. All this has helped to
meet the serious shortage of technically trained workers.
But what is going to happen in the
post war era when the demand for
engineers drops again to normal?
Nothing less than a miracle can keep
the technical field from having far
more engineers and technicians than
there will be a demand for. Since the
government is establishing in the
public mind the thought that technical training is the only education
for war, the public mind will eventually conclude that technical training
is the only education for peace. With
this thought in the public's mind, the
result will be a drifting of students
from other professional fields to the
field of engineering.
Now and in the very near future is
It
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the time for the engineering graduate to prepare himself for the competition that is certain to occur shortly after the war. It is evident that one
of the best places to prepare oneself
for this competition is at college. It
is probably of equal or even greater
importance that the engineering
graduate makes good use of the
period of time immediately following
graduation. Throughout the war and
for a short period of time after the
war has ended, the demand for engineers will be great. During this time
it should be possible for the graduate
to receive a large amount of practical experience. Since many employers consider practical experience
equal in importance to theory, this
time should be well used. Even in
the armed forces, much practical experience can be had if one has the
initiative necessary to get it.
After the war, as a result of this
competition, there will undoubtedly
be a large number of graduate engineers who will go into other professional fields. Even though they
may go into a field entirely different
from the technical field, their engineering education will still be very
valuable to them. It is true that
much of the training that was received will be of little value in a
non-technical field. Anyone, however, that was able to finish an engineering course will without a doubt
have learned how to study and, even
more important, learned how to

think for himself. These two qualities
are an advantage to one working in
any field.

Human Nature
By Robert J. Howell

Many people credit a man's failings to "human nature". When they
do so, they have, unconsciously perhaps, come to study this vague characteristic of man. Careful observation of this characteristic of man
many times will prove helpful to one.
Human nature might be described
as a person's reactions to a given
set of circumstances. People may be
classified in groups which react
similarly to a set of circumstances.
No two people will react the same
under all conditions. Every person
will conform to type most of the time.
However, everyone has exceptions to
the rule. These exceptions are entirely unpredictable as to their occurrence, and they are really the
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thing which makes the study of
human nature important as well as
exciting.
An understanding of human nature is a vital asset to one's success.
The business man must rely on his
judgment of his customer's reactions
in order to anticipate his future
sales. The employer in industry
makes good use of this knowledge to
obtain the most work from his employees. The employee also may
work it to his advantage to obtain
conditions of employment most favorable to himself. In wartime, an
army officer through a good understanding of human nature, will be
enabled to determine how far he may
push his men under stress of battle
to obtain the maximum results from
his men. In this difficult case, his
judgment must be good, as the stress
of battle will often produce strong
men from the meek, and strong men
may crack. In everyday relations
with friends and acquaintances, an
understanding of these quirks of
mankind will prove beneficial.
Everyone has at least a limited
knowledge of human nature. Most
people use this knowledge without
knowing it, as its application is so
common. They have come to know
through experience that men natural_
ly react in certain ways in certain
circumstances.
Every person should be well able
to put a little effort to the study of
human nature. As with any other
study, after a period of time, one unconsciously analyzes his neighbors
actions. Subjects for study are everywhere around us. Anywhere there is
a crowd of people, the opportunities
for the study of human nature are
unlimited. On a busy street corner
the way in which people react to an
unusual sign or window display;
obey, disobey, or slide over well
known laws or rules of etiquette; or
even the varied reactions to the
weather conditions all give examples
of human nature.
The study of human nature is
closely associated with character.
Character is mostly individual, while
human nature might be called the
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character of a group or class of WIT
people.
The horse and mule live thirty years
Even to a person who makes a
And nothing know of wines and
habit or hobby of this study, a sobeers;
called "good judge of human nat- The goat and sheep at twenty die
ure", often makes a decision purely
And never taste of Scotch or Rye
on a hunch without knowing any The sow drinks water by the ton
basis for backing it up, excepting
And at eighteen is mostly done;
perhaps, he feels that this is the The dog at fifteen cashes in
time the person or persons involved
And without the aid of rum or
will act in exception to the rule.
gin;
Everyone can make good use of The cat in milk and water soaks
his knowledge of human nature in
And then in twelve short years it
any decision involving the other
croaks.
person's future actions. Usually a The modest, sober, bone-dry hen
successful public man can owe at
Lays eggs for nogs, then dies at
least part of his success to his knowlten;
edge of human nature, even though All animals are strictly dry,
he might never have thought of it
They sinless live and swiftly die.
directly in those terms.
But sinful, ginful, rum soaked men—
Survive for three-score years and
Too much confidence in ones
ten!
judgment in regard to the actions of
man
has
been
the undoing
his fellow
of many men, for the human race is
indeed fickle. This fickleness is the
And there was the strip teaser
basis and the source of interest of who refused to take off her skirt
human nature.
after she heard that ham was
To make profitable use of the rationed.
knowledge of human nature one
must develope the ability to analyze
people's reactions and to apply his
findings to his own needs. However,
to the person who successfully masters this art, the returns are
enormous.

A Canadian newspaper carried the
following: "The body lay in state at
the family home here today, while
thousands of friends and admirers
passed the beer.1)

"Have a wife. my cigar just had a baby."
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Sly
Droolings
Edited by RAYMOND FRANCE,
senior, ch.e.

The absent-minded professor returned home at 2 a. m. to find that
his wife was still up. As he proceeded to undress for bed, he explained
to his wife that a research experiment had kept him so late.
"Why, darling," said his wife,
"where is your underwear? You had
them on when you left this morning."
For a few seconds the old boy
stared bleakly at his bare torso.
Finally he looked up and innocently
exclaimed, "Heavens! I've been
robbed!"

A lady bought a parrot from a
pet store, only to learn that it cursed
every tme it said anything. She put
up with it as long as she could, but
finally one day she lost her patience.
"If I ever hear you curse again,"
she declared, "I'll wring your neck."
A few minutes later she remarked
rather casually that it was a fine day.
Whereupon the parrot prompty said,
"It's a hell of a fine day today." The
lady immediately picked up the
parrot by the head and spun him
around in the air until he was almost
dead.
"Now then," she said, "It's a fine
day today, isn't it?"
"Fine day," sputtered the parrot.
"Where in the hell were you when
the cyclone struck?"

Art student: "I just got kicked out
of class."
Engineering student: "What for?"
Art student: "I divided a number
by zero on a calculator and burned
out the bearings."
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The hat was passed around a cerA woman drove into a filling statain
congregation for the purpose of
tion in one of those bantam cars and
tooted her horn. The attendant came taking up a collection. After it had
out running and stopped on sight ot made the circuit of the church, it
was handed to the minister—who, by
the miniature car. Said the driver:
"Sonny, I want a cup of gas and a the way, had exchanged pulpits with
the regular preacher—and he found
tablespoon of oil."
Dismayed, the attendant glared not a penny in it. He inverted the
down at her and spouted: "And I hat over the pulpit cushion and
suppose you want me to belch in shook it, that its emptiness might be
known; then, raising his eyes to the
your tires?"
ceiling, he exclaimed with great
fervor:
A justice of the peace in a small
"I thank God that I got back my
Maine town was called upon to perhat from this congregation."
form his first marriage ceremony.
After he had the knot safely tied,
the young couple continued to stand
before him as if expecting some
Honest Hector Hawkins was refurther rite.
turning answers based upon his
Whereupon the justice stammered family history as the medical exout, in a desperate attempt to round aminer went through the long list of
off the ceremony with something of questions furnished by the insurance
a religious turn, "There, there it's all company. His mother died at the
age of 42 of tubercolsis. At what age
over! Go, and sin no more!"
did his father die? A little past 39.
Of what? Cancer.
Doc Sousley: "Who is smoking in
"Bad family record," said the docthe back of the room?"
tor. "No use going any further," and
A.S.T.P. student: "No one, sir.
he tore up the blank.
That's just the fog we're in."
Convinced that one shouldn't make
the same mistake twice, Hector apFather (looking cautiously into the plied for a $10,000 policy with anliving room of a fraternity house): other company.
"Does Frankie Allen live here?"
"What was your father's age at
Voice from inside: "Yeah, just lay death?" asked the doctor.
him on the couch."
"He was 96," Hector replied.
"And the cause of his death?"
Farmer: "Be this the Woman's
"Father was thrown from a pony
Exchange?"
in a polo game."
Woman: "Yes."
"How old was your mother at
death?"
Farmer: "Be ye' the woman?"
"She was 94."
Woman: "Yes."
"Cause of death?"
Farmer: "Well, I think I'll keep
"Childbirth."
Marthy!"
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darkness? The
is radar, the superHAT has no eyes but sees through fog, clouds,
Wsensory
of
ship
and
plane
means
detection.
sound
as
a
outdated
device that has
Long before Pearl Harbor, radar was ready for war and rarin' to go. As far back as the twenties General
Electric engineers were developing tubes, circuits, and apparatus which form the basis of radar.
In its operation, a beam of radio waves is sent out, and when these waves strike a ship or plane they
are reflected back to sensitive receivers. The returning waves are then plotted, and by a complicated
system of calculation, the position, direction of travel, and speed of enemy planes or ships are determined.
G.E. men and women who formerly made broadcast-station transmitters and home receivers now make
parts for radar.
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SCIENTIFIC SADISM

SMOKED OUT

medieval than a jeep is the 'torture- chamNObermorein G.E.'s
Aeronautics and Marine department.

HERE there's smoke these days there's likely to be
a smoke-screen generator spreading camouflage.
This generator, a new development in chemical warfare, quickly produces clouds of smoke so dense and persistent that vital military and civilian areas can be
hidden from bomber attack. Entire industrial cities, and
even an area as great as the Panama Canal, can be
-smoked out--and economically, too. Another advantage of the smoke thus produced is its similarity to
natural clouds and fogs.
At the request of the Army, Dr. Irving Langmuir and
Vincent J. Schaefer of the G-E Research Laboratory
assisted in the development of the generator. General
Electric Company, Schenectady, New York.

But like victims on the rack, parts for fighting equipment
must undergo strains which literally tear them apart.
Hooked to an electrical circuit, the equipment is left
running until it quits from sheer exhaustion. By means of
a constant check, engineers are able to determine the life
of each part and to detect any weakness before duplicates go into planes or ships.
The torture machinery was set up by a -test- girl,
one of the many who are pinch-hitting for men engineers. Without technical background, the girls are
handling the details regarding G-E electric equipment
which before the war were handled entirely by men
engineering graduates.

You are invited to listen to the "Hour of Charm" at 10:00 p.m. EWT
Sundays on NBC and "The World Today" at 6:45 p.m. EWT Monday
through Saturday on CBS.
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